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WIND MOTOR WITH A HOLDING DEVICE
FOR A ROTOR SHAFT

CROSS-REFERENCE TO RELAT
APPLICATIONS

T
»

Not applicable.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH

Not applicable.
BACKGROUND OF THE INVENTION

The present invention relates to a wind motor with a drive,
the input of which 1s coupled with a rotor shaft, wherein a
separate mount 1s provided for the rotor shatt.

Erich Hau, Windkraftanlagen (Wind Power Plants), second
revised and updated edition, Springer 1996, pages 242-247,
the entire contents of which 1s incorporated herein by refer-
ence, describes different variants of the rotor mount. Thus, 1t
1s known to provide separate mounts for a long shaft. Further-
more, 1t 1s create a rotor mount completely 1n the drive or on
a standing, hollow axis. The rear mount can also be integrated
into the drive and the front mount can be designed as a
separate mount. The separate mount for the rotor shaft can be
integrated with a special mount base 1n the machine house or
in a load-supporting power-house front wall. The last named
mount types are also called three-point mounting, wherein the
front mounting of the rotor shaft forms the main or rotor
mount and the rear mounting 1s taken over by the drive, which
in turn 1s supported laterally (left and right) on the machine
support. The rotor, consisting of the rotor hub and the rotor
blades, 1s connected with the rotor shatt and thus with the
drive train and 1s carried by 1t. When working on the drive
train, for which the drive must be disassembled, the rotor
must also be disassembled together with drive train in the case
of known wind power plants. This 1s associated with consid-
erable effort.

EP 1 291 521 Al, the entire contents of which are incor-
porated herein by reference, suggests to screw the rotor hub
with the machine support or the front wall of the machine
house so that the rotor can remain on the wind motor while the
drive 1s repaired and lifted out of the machine house.

A holding device for the rotor shaft when there 1s no sup-
port of the rotor shaft by the drive 1s known from Powertul
News, anewsletter from NEG Micon A/S, August 2000, page
4, right column, the entire contents of which are incorporated
herein by reference. The holding device has a bridge spanning,
the rotor shaft, which 1s connected with the machine support
on its outer ends. The bridge 1s screwed with the machine
mount 1 the mounted state and has 1n the middle area a
recess, which accepts the rotor shaft. If the drive 1s disas-
sembled, the rotor shaft 1s loaded by the rotor and tries to tip
upwards via the separate mount. The rotor shaft 1s held down
in 1ts position by the holding bridge connected with the
machine support.

A device for drive exchange 1n the case of a wind power
plant 1s known from the post-published Furopean patent
application EP 1 617 075 A1, the entire contents of which are
incorporated herein by reference. This device also uses a
yoke, which has a bay for the installation of the rotor shaft.
The bay 1s closed via a clamp, which clamps the rotor shaft
firmly against the bay.

The object of the invention 1s to develop an option for easily
performing work on the drive 1n a wind motor without having,
to disassemble the entire drive train.
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2
BRIEF SUMMARY OF THE INVENTION

The wind motor according to the invention has a drive, the
input shatt of which 1s coupled with a rotor shatt. The rotor
shaft1s held by a separate rotor mount, wherein the rear mount
1s integrated 1nto the drive. A holding device, which holds the
rotor shaift in a predetermined position 1f there 1s no support of
the rotor shaft by the drive, 1s provided between the separate
mount and the drive. The holding device according to the
invention assumes 1n this case the support of the rotor shait so
that the drive can be uncoupled from the rotor shaft. The
holding device preferably has a holding frame, which 1s pro-
vided with a machine support for a detachable connection. In
its mounted position, the rotor shaft spans the holding frame.
Furthermore, the holding device preferably has two jaws,
which encompass the rotor shait 1n a mounted position. The
holding device 1s also provided with clamping elements, each
of which can be clamped between a jaw and the holding
frame, 1 order to hold the jaws on the holding frame. Two
clamping elements are preferably provided for each jaw. In a
preferred embodiment, the jaws of the holding device are
placed around the rotor shaift, connected with each other and
connected with the holding frame via the clamping elements.
Below, the holding frame 1s mounted on the machine support
in a position spanning the rotor shatft.

The machine support preterably also supports the drive as
well as the separate mount of the rotor shaft.

In a preferred further embodiment of the holding device
according to the invention, a pressure ring 1s provided,
which—connected with the holding device—exerts a force in
the axial direction, 1n order to decouple the rotor shaft from
the input of the drive.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

A preferred exemplary embodiment of the holding device
according to the mnvention 1s described 1n greater detail below.

FIG. 1 shows a view of the support frame from the front;

FIG. 2 shows the support frame from FIG. 1 1n a view from
the front with deployed holding jaws;

FIG. 3 shows the support frame from above with the pres-
sure ring 1n front;

FIG. 4 shows a perspective view ol the machine support
with rotor shaft and drive;

FIG. 5 shows an enlarged view from FIG. 4 with holding
1aws to be applied;

FIG. 6 shows a view from FIG. 5 with applied holding
1aws;

FIG. 7 shows applied holding jaws with clamping ele-
ments;

FI1G. 8 shows applied holding jaws with clamping elements
and attached support frame;

FIG. 9 shows the support frame and jaws partially cut with
prepared pressure ring;

FIG. 10 shows the machine support with attached crane
foot 1n a perspective view diagonally from the top and

FIG. 11 shows the machine support with attached crane
foot 1n a view from the side.

DETAILED DESCRIPTION OF THE INVENTION

While this imnvention may be embodied 1n many different
forms, there are described 1n detail herein a specific preferred
embodiment of the invention. This description 1s an exempli-
fication of the principles of the invention and 1s not intended
to limit the invention to the particular embodiment illustrated
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FIG. 1 shows a support frame 10, which has mounting
plates 12 on 1ts ends. Several profile sections extend from the
mounting plates. A first profile section 14 1s designed as a
double T-profile and has a bore hole 16. The first profile
section 14 1s followed by a second profile section 18, which 1s
tilted with respect to the first profile section. The second
profile section 18 has a stop eyelet 20 with a central bore hole
22 on the side facing outward. The second profile support 1s
then followed by a middle support profile 24, which 1s con-
nected with two support profiles 18 on both sides. The middle
support profile 24 has two edge sections 26, which are sepa-
rated by a central middle area 28. The lateral areas 26 are
provided with bore holes 30. The middle support 24 1s
designed reinforced for stabilization in particular in 1ts central

arca 28, 1n that the double T-profile 1s also provided with a
wall laterally (see FI1G. 9).

FIG. 2 shows the support frame 10 with four applied
clamping elements 32, which are held 1n the bore holes 16 and
30. The length of the clamping elements 32 can 1n turn be
adjusted via a central element 34. As can be seen in FI1G. 2, the
clamping elements 32 are each connected pairwise with the
jaw element 36, 38. As will be explained 1n greater detail
below, the jaw elements 36, 38 encompass the rotor shatt.

It can be seen 1n the view from above 1in FIG. 3 that a
pressure ring 40, 42 can be placed 1n front of the support
frame 10, which 1s connected with the holding jaws 36 and 38
via lifting element 44.

FIGS. 4-9 illustrate below the installation process and
clarify the functionality of the holding device. FIG. 4 shows a
perspective view from the front of a machine support 46, as it
1s used 1n a wind motor with a three-point mounting. The main
mount 1s not shown for a better overview. The main mount 1s
supported on the machine support 46 in arca 48 and supports
the rotor shaft 50 in area 52. This mounting 1s called a three-
point mounting, since, in addition to the main mount, which
mounts the rotor shaft 50 1n 52, the drive 54 1s supported with
the integrated mount in 56 and 38. In the case of damage to the
drive or maintenance work on the drive, 1t was in the past often
necessary to disassemble the drive together with the rotor
shaft 50, since there was no support for the rotor shait 50 after
removal of the drive 54. The rotor shaft 50 1s connected with
the drive 54 via a cone clamping element (shrink disk)53. The
arrows 1ndicate the area, 1n which the holding device 1s con-
nected with the machine support 46.

FIG. § shows how the holding jaws 36 and 38 are lowered
and, as indicated by the arrows A, how the rotor shaft 50 1s
encompassed. As shown 1n FIGS. § and 6, the holding jaws
consist of parallel disks, which support a holding surface 60
modified for the geometry of the rotor shatt 50. Furthermore,
cach holding jaw 36 or 38 has on 1ts front sides contact
surfaces 62, which are provided with bore holes 64. In order
to mount the holding jaws 36 and 38 together, they can be
connected with each other on the front by bolts.

FIG. 6 shows the attached holding jaws 36 and 38 in the
unconnected state. FIG. 7 shows the holding jaws 36 and 38
with applied clamping elements 32. With respect to the 1nstal-
lation process, 1t 1s self-evident that the holding jaws 36 and
38 can also be placed on the rotor shait 50 with already
pre-mounted clamping elements 32.

FIG. 8 shows below how the support frame 10 1s lowered
onto the machine support 46. The support frame 10 1s screwed
with the machine support 46 and the clamping element 32 1s
used and clamped 1n order to hold the rotor shatt. The support
frame can also consist of several parts, which are lifted sepa-
rately 1nto the machine house of the wind motor, and are only
mounted to together afterwards.
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4

The mounted support frame shown as 1n FIG. 8 with the
holding jaws 36 and 38 holds the rotor shait if the drive 54 1s
uncoupled from 1t.

In FIG. 9, the mounted holding device 1s shown partially
cut 1n order to enable the view of the drive 54 with the cone
clamping element 53 and the pressure ring 40, 42 with the
clements 44. In order to be able to separate the drive 54 from
the rotor shatt 53, the cone clamping element (shrink disk) 33
clamped by means of screws must be released. The pressure
ring 40, 42 1s attached and connected with the holding device
via lifting elements 44. The lifting elements are advanta-
geously designed as hydraulic cylinders, but other embodi-
ments are also conceivable. The lifting elements 44 connected
with the holding jaws 36, 38 push the drive 54 including the
cone clamping element 533 from the rotor shait 50. The rotor
shaft 50 1s designed conically, whereby when pushing down
the drive 54 including the cone clamping element 53 the
“counter holding” 1s supported by the jaws 36, 38 of the
holding device.

FIGS. 10 and 1 also show a crane foot 66, which 1s fastened
on the machine support 46. The crane foot 66 has four legs 68,
cach of which are connected with the machine support 46.
Between each pair of legs 68, the crane foot 66 has a recess,
which allows the crane foot 66 to be placed when the holding
frame 10 1s mounted. This makes 1t possible to lift and lower
loads with a crane placed separately onto the machine support
46 1n the case of attached support frame 10.

The above disclosure 1s intended to be illustrative and not
exhaustive. This description will suggest many variations and
alternatives to one of ordinary skill in this art. All these
alternatives and variations are intended to be included within
the scope of the claims where the term “comprising” means
“including, but not limited to”. Those familiar with the art
may recognize other equivalents to the specific embodiments
described herein which equivalents are also intended to be
encompassed by the claims.

Further, the particular features presented 1n the dependent
claims can be combined with each other in other manners
within the scope of the invention such that the ivention
should be recognized as also specifically directed to other
embodiments having any other possible combination of the
features of the dependent claims. For instance, for purposes of
claim publication, any dependent claim which follows should
be taken as alternatively written 1n a multiple dependent form
from all prior claims which possess all antecedents refer-
enced 1n such dependent claim 1f such multiple dependent
format 1s an accepted format within the jurisdiction (e.g. each
claim depending directly from claim 1 should be alternatively
taken as depending from all previous claims). In jurisdictions
where multiple dependent claim formats are restricted, the
following dependent claims should each be also taken as
alternatively written in each singly dependent claim format
which creates a dependency from a prior antecedent-possess-
ing claim other than the specific claim listed 1n such depen-
dent claim below.

This completes the description of the preferred and alter-
nate embodiments of the mnvention. Those skilled 1n the art
may recognize other equivalents to the specific embodiment
described herein which equivalents are intended to be encom-
passed by the claims attached hereto.

The invention claimed 1s:

1. Wind motor with a drive (34), the input of which 1s
coupled with a rotor shait (50), which has a separate mount,
wherein a holding device (10), which in 1ts mounted state
holds the rotor shatt 1n a predetermined position, 1s provided
between the mount and the drive, when there 1s no support of
the rotor shait by the drive, characterized 1n that the holding
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device has the following: jaws (36, 38), which in the mounted
position encompass the rotor shaft (50), a holding frame (10),
which 1n the mounted position spans the rotor shaft, and at
least one clamping element (32) per jaw, which 1s clamped
between the jaw and the holding frame.

2. Wind motor according to claim 1, characterized in that

the holding device 1s connected 1n a detachable manner with
a machine support (46).

3. Wind motor according to claim 1, characterized in that
two clamping elements (32) are provided for each jaw (36,

38).

5

6

4. Wind motor according to claim 1, characterized in that
the machine support (46) supports the drive (54).

5. Wind motor according claim 1, characterized in that the
machine support (46) supports the mount of the rotor shaft
(50).

6. Wind motor according to claim 1, characterized in that a
pressure ring (40, 42) 1s also provided, which 1s connected
with the holding device and exerts a force 1n the axial direc-
tion of the rotor shaft, in order to couple the rotor shaft (50)

10 1rom the 1nput of the drive (54).
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